Kinase mTOR: regulation and role in maintenance of cellular homeostasis, tumor development, and aging.
Serine/threonine protein kinase mTOR regulates the maintenance of cellular homeostasis by coordinating transcription, translation, metabolism, and autophagy with availability of amino acids, growth factors, ATP, and oxygen. The mTOR kinase is a component of two protein complexes, mTORC1 and mTORC2, which are different in their composition and regulate different cellular processes. An uncontrolled activation of the mTOR kinase is observed in cells of the majority of tumors, as well as in diabetes and neurodegenerative and some other diseases. At present, inhibitors of the kinase complex mTORC1 are undergoing clinical trials. This review focuses on different aspects of the regulation of the mTORC1 and mTORC2 complexes, on their role in the regulation of protein synthesis, metabolism, and autophagy, as well as on using mTOR inhibitors for treatment of tumors and slowing of aging.